Phospholipid methyltransferase asymmetry in synaptosomal membranes.
The sequential methylation of phosphatidylethanolamine to form phosphatidylcholine is carried out by two methyltransferases in rat brain synaptosomes. The first enzyme methylates phosphatidylethanolamine to form phosphatidylmonomethylethanolamine. The second enzyme methylates the monomethylated phospholipid two additional times, forming phosphatidylcholine. Experiments comparing the rate of methylation between intact and lysed synaptosomes indicate that synaptosomes accumulate S-adenosyl-L-methionine and that the first methylation takes place on the cytoplasmic side of the membrane. Studies comparing trypsin digestion of proteins in intact and lysed synaptosomes indicate that the first enzyme is localized on the cytoplasmic side of the membrane and the second enzyme faces the external surface. Phospholipase C hydrolyzed phosphatidylcholine formed by methylation, suggesting its localization in the external layer of the phospholipid bilayer. A mechanism for an enzyme-mediated flip-flop of phospholipids from the cytoplasmic side to the outer surface of the synaptosomal plasma membrane is presented.